Vagal modulation of spinal nicotine-induced inhibition of the inflammatory response mediated by descending antinociceptive controls.
Noxious stimuli activate neuroendocrine axes, inhibiting inflammation, an effect that is powerfully attenuated by ongoing activity in subdiaphragmatic vagal afferents. To evaluate whether this inhibitory effect of vagal afferent activity is mediated by descending antinociceptive control, we tested whether antagonizing descending antinociceptive controls: (i) enhances the inhibition of inflammation produced by spinal nicotine (which stimulates central terminals of nociceptors) and (ii) occludes the enhancing effect of subdiaphragmatic vagotomy, in the rat. Spinal intrathecal co-administration of the alpha-adrenergic receptor antagonist phentolamine and the non-selective opioid receptor antagonist naloxone, and acute subdiaphragmatic vagotomy each produced enhancement, with similar magnitude, of nicotine-induced inhibition of plasma extravasation, produced by the potent inflammatory mediator, bradykinin. The combination of subdiaphragmatic vagotomy and intrathecal receptor antagonists, however, produced no further enhancement compared to each treatment alone. These findings support the suggestion that activity in descending antinociceptive controls modulates noxious stimulus-induced inhibition of inflammation and the vagal modulation of noxious stimulus-induced inhibition of inflammation is mediated by descending antinociceptive controls.